INTRODUCTION
============

Paliperidone palmitate, a palmitate ester of paliperidone, was developed as a parenteral long-acting (depot) form of the atypical antipsychotic paliperidone. In August 2009, it was approved by the US Food and Drug Administration for acute and maintenance therapy in adult patients with schizophrenia.[@b1-cpn-14-096] In 2011, the Turkish Ministry of Health approved its use for the same clinical indication. Paliperidone or 9-hydroxyrisperidone is the major active metabolite of risperidone. Its pharmacokinetics and mechanisms of action are thought to be similar to that of risperidone.[@b2-cpn-14-096]--[@b4-cpn-14-096] Paliperidone acts on dopamine D2 and serotonin 5HT2A receptors as an antagonist, exhibiting a high 5HT2A/D2 affinity ratio, like other atypical agents.[@b5-cpn-14-096] It also binds and antagonizes the *α*1- and *α* 2-adrenergic receptors and H1-histaminergic receptors, but has almost no affinity for the cholinergic receptors.[@b5-cpn-14-096]--[@b7-cpn-14-096] The paliperidone palmitate suspension contains nano-crystals that undergo slow dissolution and have a relatively long half-life of 25--49 days,[@b8-cpn-14-096]--[@b10-cpn-14-096] which has made monthly intramuscular administration of paliperidone possible and greatly increased patients' compliance.

Paliperidone can potentially cause orthostatic hypotension, weight gain, and sedation. However, it has a low propensity to induce anticholinergic adverse effects and cognitive impairment, having no antagonistic activity on the cholinergic receptors.[@b3-cpn-14-096] Numerous studies have assessed the safety and tolerability of paliperidone palmitate[@b8-cpn-14-096],[@b1-cpn-14-096],[@b11-cpn-14-096]--[@b19-cpn-14-096] and reported that treatment emergent adverse effects (TEAEs), such as insomnia, headache, dizziness, sedation, vomiting, injection site pain, extremity pain, myalgia, and extrapyramidal symptoms, were more frequent in the paliperidone palmitate groups than in the placebo groups.[@b20-cpn-14-096] Hyperprolactinemia and palpitation have also been described. Although oral paliperidone has been reported to occasionally cause urinary incontinence,[@b21-cpn-14-096],[@b22-cpn-14-096] to our knowledge, no report of urinary incontinence possibly linked to monthly paliperidone palmitate treatment has been published to date.

Urinary incontinence is an embarrassing, distressing, and potentially treatment-limiting adverse effect of anti-psychotic agents. Untreated urinary incontinence may even lead to total non-compliance in distressed patients. Until date, the etiology and optimal treatment strategies for urinary incontinence have not been established.[@b23-cpn-14-096] Several conventional antipsychotics have been associated with urinary incontinence, including chlorpromazine, thioridazine, fluphenazine, haloperidol, and pimozide.[@b24-cpn-14-096]--[@b27-cpn-14-096] A comparative cohort study of patients undergoing atypical antipsychotic treatment reported that approximately one in five adults taking clozapine experience nocturnal enuresis.[@b28-cpn-14-096] This is higher than the proportion reported for some other atypical antipsychotics such as risperidone, olanzapine, and quetiapine. Furthermore, spontaneous reports of adverse events collected by the yellow-card system in the United Kingdom revealed that urinary incontinence and/or enuresis is associated with all of the above-mentioned three antipsychotics, with the highest proportion for risperidone, followed by olanzapine, clozapine, and quetiapine, in this order.[@b29-cpn-14-096] Though rare, urinary incontinence associated with amisulpride[@b30-cpn-14-096] and aripiprazole[@b31-cpn-14-096] has also been reported. Here, we report a case of urinary incontinence as an adverse effect of paliperidone palmitate use for maintenance therapy in a patient with schizophrenia.

CASE
====

The patient was a 26 year-old, single woman with schizophrenia. She was diagnosed 5 years ago, in 2006, while she was a college student, and has always lived with her father and mother. Her first symptoms became evident when she was a freshman at college. She felt that she was neither liked nor cared for and was even harmed by some of her classmates. On several occasions, she got angry with and screamed at her friends for no obvious reasons. Sometimes, she spoke non-sense and behaved without any logical context. She claimed that her phone calls were being tapped and felt that she had always been mocked by people around her. She also claimed to have a sibling while she was actually the only child in her family.

After she was diagnosed with disorganized schizophrenia, she was hospitalized and treated with aripiprazole (30 mg) daily. This treatment slightly improved her condition, and she was discharged to be followed-up routinely at an outpatient department, until the year of 2009. Then, however, she refused to go back to her daily routine and stopped taking her medication. After nearly 2-years of no treatment, her family members brought her to our out-patient clinic in the beginning of 2011, with severe positive symptoms including strange behaviors and bizarre talking.

We confirmed the previous diagnosis of disorganized schizophrenia and started oral paliperidone, by planning to switch into paliperidone palmitate soon, to prevent from non-compliance. Intramuscular depot paliperidone palmitate was started in February 2011 as follows: 150 mg on the first day, 100 mg on the eighth day and then 75 mg monthly. A year later, in March 2012, the maintenance dosage was re-adjusted to 50 mg monthly. Since then, she was followed-up at our outpatient clinic, and no exacerbation was noted. Her only complaint was mild dizziness when standing up, especially in the morning. The patient's condition was continuously monitored using various clinical scales. Changes in the scores for these scales are summarized in [Table 1](#t1-cpn-14-096){ref-type="table"}.

Her general medical condition has been otherwise normal except for the previously diagnosed polycystic ovary syndrome. She gained 7 kg since the beginning of the paliperidone palmitate treatment (73 kg vs. 80 kg).

While reviewing our notes on her previous visits, we noticed a somewhat indistinct complaint; She had been experiencing some genitourinary symptoms for some time. She required treatment for vaginal candidiasis in September 2012. Although she tended to associate her complaints with this particular event, we realized that she had urinary incontinence, based on her description of physical properties of the discharged fluid, which she possibly misinterpreted as coming from vagina. Detailed examination of her clinical history revealed that the symptoms of urinary incontinence had actually first appeared just after the initial paliperidone palmitate treatment. Routine biochemical examination, complete blood count assessment, urinalysis, pelvic ultrasound examination as well as a comprehensive assessment at our urology department by using urethrocystography and uroflowmetry, showed no evidence of any other potential causes of incontinence. She had no history of childhood enuresis or incontinence before paliperidone palmitate treatment. She also had no family history of incontinence. After discussing the side effect of the treatment with the patient and her family, we added treatment for incontinence. She was administered oral oxybutynin hydrochloride (15 mg/day) for 3 months, and then switched to solifenacin succinate (5 mg/day) due to persistence of incontinence. On the second day of solifenacin treatment, she reported that her symptoms had resolved.

The patient's treatment then included paliperidone palmitate (50 mg/month) and solifenacin succinate (5 mg/day). After a year of treatment with this combination, solifenacin succinate was stopped. Since then, she has shown no signs of incontinence and is currently being continued with only paliperidone palmitate (50 mg/month), without any intervening psychotic episodes.

DISCUSSION
==========

We encountered a patient with schizophrenia who developed urinary incontinence after starting paliperidone palmitate treatment. The incontinence was well managed by solifenacin succinate treatment. Although antipsychotic- induced urinary incontinence is believed to be more common than reported[@b29-cpn-14-096],[@b32-cpn-14-096] and paliperidone has been suspected to cause urinary incontinence, to our knowledge, this is the first report of urinary incontinence induced by paliperidone palmitate, a slow-releasing and long-acting depot form of the atypical antipsychotic paliperidone.

Similar to regulation of micturition, regulation of continence involves a complex network of neural circuits in which several neurotransmitters like dopamine, serotonin, and some endorphins play important roles. In this context, enuresis must be differentiated from incontinence. During enuresis, all neuromuscular reflexes and functions are within the normal limits, and the main problem is the inappropriate timing of voiding.[@b29-cpn-14-096] Incontinence, on the other hand, involves involuntary loss of urine due to bladder over-reactivity, weakness of the bladder sphincter, or any incomplete bladder emptying situations.

Although common, drug-induced urinary incontinence is not well understood. The bladder is filled and emptied several times a day, and various neurotransmitter pathways are involved in controlling the lower urinary tract. These pathways can be targeted by most antipsychotic drugs, via binding to receptors for neurotransmitters such as serotonin, dopamine, acetylcholine, and adrenaline.[@b29-cpn-14-096]

Some drugs might induce stress incontinence by antagonizing *α*1-adrenoceptors[@b33-cpn-14-096],[@b34-cpn-14-096] or nicotinic receptors. Urgency incontinence, which affects both genders, can be induced by the antagonism of *β*3-adrenoceptors or agonism of muscarinic receptors. Conversely, overflow urinary incontinence is believed to be related to muscarinic receptors blocking, which explains incontinence induced by antipsychotics with antimuscarinic properties[@b35-cpn-14-096] as well as that included by blockade of pudendal reflexes via antagonism of 5-HT2 or 5-HT3[@b36-cpn-14-096] or activation of neuronal 5-HT4 receptors in the detrusor muscle.[@b37-cpn-14-096]

Based on these previous findings, we can hypothesize that the antagonistic effect of paliperidone palmitate on the 5-HT2A and *α*1 receptors in the detrusor muscle and internal bladder sphincter, respectively, might have contributed to incontinence in our case, though it had no noticeable anticholinergic effects.

In daily practice, the simplest management strategies for preventing incontinence, as a side effect, are reducing the antipsychotic dose, whenever possible, or the proportion of the daily dose given at night. Other measures such as avoiding excess fluid intake in the evening, avoiding caffeine and alcohol consumption, and emptying the bladder before sleeping can also be helpful.[@b29-cpn-14-096]

Pharmacological management should be considered if there is a risk of cessation of the antipsychotic medicine or any decline in patient compliance; the pharmacological agents may include amitriptyline, desmopressin, ephedrine, and anticholinergics such as oxybutynin and trihexyphenidyl.[@b31-cpn-14-096],[@b38-cpn-14-096]--[@b40-cpn-14-096] Some anticholinergic agents are regularly used to ease the urgency of urinary incontinence in clinical practice. In our case, we observed a substantial benefit after using the anticholinergic agent solifenacin, which is a competitive inhibitor of muscarinic M3 receptor.[@b41-cpn-14-096]

In summary, we detected urinary incontinence only after we thoroughly examined all the possible side effects of the antipsychotic medication. Similar to previous publications, we found that urinary incontinence had developed long before the patient complained of it since she misinterpreted the symptoms to be vaginal discharge. We also noted that she seemed somewhat embarrassed while talking about this complains, which may further explain the delay in seeking a remedy after emergence of the symptoms. Another possible cause for the delay might be related to the thought disorder, in our case. As the thought disorder improved by treatment, she then realized the side effects, and felt well-enough to speak up to the physician. In our case, the most important factor that helped us detect the urinary incontinence was a systematic investigation for any adverse effect. Therefore, we recommend that the follow-up routines for patients receiving antipsychotic treatments include a form for standardized screening for all possible adverse effects.

###### 

Temporal changes of the scores in the clinical scales during the follow-up period

                                      Admission   6th month   12th month   Current
  ----------------------------------- ----------- ----------- ------------ ---------
  PANSS                                                                    
   Total                              119         44          43           40
   Positive subscale                  31          9           9            9
   Negative subscale                  36          12          12           11
   General psychopathology subscale   52          23          22           20
  CGI                                                                      
   CGI-S                              5           3           3            2
   CGI-I                              NA          2           2            1
  PSP                                 40          70          75           80
  ESRS                                0           0           0            0

PANSS, positive and negative symptoms scale; CGI, clinical global impression; CGI-S, CGI-severity scale; CGI-I, CGI-improvement scale; PSP, personal and social performance; ESRS, extrapyramidal symptom rating scale; NA, not applicable.
